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Abstract 
Teachers are non-native speakers of English need to  deliver appropriate content to their learners. The extent  that 
they actually managed to deliver the content warranted  phenomenon worthy of exploration. To what extent do non-
native speakers of English had meaningfully delivered the Mathematics and Science lesson contents to their students 
who were themselves were non-native speakers of English? The purposes of this study were to identify and 
document teacher practices in Content-Based Instruction (CBI) in secondary schools, and to ascertain teachers’ 
reasons for adopting their CBI practices within their classrooms. The participants were mathematics and science 
teachers who were purposely selected. Nevertheless, their selection was based on the recommendation made by the 
State Education Department. Video recordings of lessons (mathematics and science) and stimulated recall technique 
were used, whereby teachers watched their teaching videos / episodes and justified their action within the 
classrooms. The teachers actual words uttered while teaching were different from what they had actually intended to 
communicate during the classroom discourse. Teachers' actual explanation was unclear due to wrong selection of 
precise words during the explanation in the classroom discourse. The teachers felt that their classroom discourse 
were not successful to evoke students, meaningful learning of the lesson content. Teachers usually need to think 
about the content in Malay and they need to be sufficiently quick to translate from Malay to English, hence possess 
skill in code-switching.  The teachers realized that their “quality of communicating the lesson content is 
questionable”. They agreed that the teachers are partly to be blamed for how the students had interpreted our 
explanations. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction  
 
In Malaysia, beginning 2003, English was re-adopted as the medium of instruction for science and mathematics after 
33 years of using Bahasa Melayu (Malay) (Sharifah, 2002). Within the Malaysian context, research has shown that 
teaching and learning Science and Mathematics in English poses language-related problems for teachers (Harshita, 
2005; Harshita & Arsaythamby, 2007).Whilst the teaching and learning of subject matter in a language other than 
the learner’s mother tongue, that is, Content-based Instruction (CBI), is not novel whether in concept or 
implementation, it is so within the Malaysian educational context. For instance, beginning 2003, the teaching and 
learning of Science and Mathematics in primary schools and at various levels of secondary education has effects on 
mathematics and science teachers. For instance, there are teachers who felt that their own weaknesses in English had 
resulted in waning confidence in their instruction, which resulted in them having grave concerns about having to 
teach concepts in the second language within the classrooms (Harshita, 2005).
 
1.1 Talk in the Classroom 
 
Talk in the classroom involves the talk of the teacher and the talk of the learners, and, as in any relationship, the one 
can have a deep impact on the other, for better or worse, (Hendersen & Wellington 1998). In the instruction of 
mathematics, paying to (mathematical) language is important because it is a dimension that is quite pertinent to 
classroom operations (Rubenstein & Thompson, 2000). Hence, it is deemed significant that teachers have to give 
due attention to mathematical language learning as the opportunity for students to “talk mathematics” is very much 
confined to the mathematics classrooms (Thompson & Rubenstein,  2002). It seems uncontroversial that the nature 
of classroom discourse influences learning (Hiebert & Wearne, 1993). “The kind of talk in which the teacher and 
students engage must have some effect on learning” (Hiebert & Wearne, 1993, p. 396).  
 
2. Problem Statement 
 
Mathematics content need to be delivered to the students via appropriate language – a clear and vivid explanation 
could determine what students comprehend from teachers’ explanation.  Mathematics teachers with limited 
competence in English language could encounter problems when explaining mathematics concepts and procedures. 
Teachers who are non-native speakers of English need to deliver appropriate content to their learners. The extent 
that these teachers actually managed to deliver the content warranted  phenomenon worthy of exploration, especially 
pertaining to what they had planned to deliver and what explanation had they actually indicated within their 
mathematics classrooms. There seems to be a link between teachers’ indications in classrooms and students’ 
construal and knowledge of mathematics (Ruzlan, 2006), which undoubtedly would include the words that teachers 
had used while explaining the lesson content to their students. 
 
3. Research Question 
 
This paper had considers the answer(s) to the following research question: To what extent do non-native speakers of 
English had meaningfully delivered the Mathematics and Science lesson contents to their students who were 
themselves were non-native speakers of English?  
 
4. Purpose of the Study 
 
The purposes of the study were: 
(1) To identify and document  teacher practices in Content-Based Instruction (CBI) in secondary schools, and  
(2) To ascertain teachers’ reasons for adopting their CBI practices within their classrooms. 
 
5. Research Methodology 
 
The study had adopted a qualitative approach. The participants were five mathematics and five science teachers who 
were purposely selected from five National Secondary Schools in one state in northern Peninsular Malaysia. 
Nevertheless, their selection was based on the recommendation made by the State Education Department. To obtain 
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the qualitative data, video recordings of lessons (Science and Mathematics) were made and stimulated recall 
technique was used, whereby teachers watched their taped teaching episodes, while concurrently referring to their 
respective talk which had been transcribed by the researcher. These teachers were then asked to analyze the 
transcriptions and reflect whether the words they had uttered while explaining the content to their students were 
actually what they had intended to deliver or explain. They were next asked to suggest (write) the alternative verbal 
communication. In a sense, they need to suggest what alternative explanation they would give if they are to re-




Below are samples of results from Science Teacher-1 (ST1) and Mathematics Teacher-2 (MT2) 
 
6.1 The Science Teacher-1 Case 
 
Table 1 shows an excerpt from ST1 teaching episode. It can be seen that despite the quite lengthy explanation, ST1 
had ‘injected’ the explanation in Malay, though not abundantly, when communicating the content to her students. 
When asked why she had done this, she responded by saying, “to make them understand more what I was trying to 
explain”. She was also asked to explain what she meant by ‘the mercury inside the thermometer will decrease’ and 
later, after discussing the impact of this statement to her students, she realized that she “was referring to the level of 
the mercury in the thermometer when the mercury expands as the temperature increase” (ST1, 2011). She had also 
taken the action to re-explain “temperature is the measurement of a degree of substances ….the substances” by 
communicating in Malay, “Ukur suhu benda-benda!”.  
 
Table 1 
First example of ST1’s verbal communication 
 
Teacher’s actual verbal 
communication  
Teacher’s intention  Teacher’s suggestion of 
alternative verbal 
communication  
So this mean the temperature 
is the measurement of a degree 
of substances, the substances. 
So the temperature will tell 
you. 
Exactly what is the 
temperature of the tap….tap 
water. 
So this mean temperature is 
the measurement of a degree 
of substances ….the 
substances. 
Ukur suhu benda-benda! 
 
When we put here a 
thermometer inside ice 
…o.k.!.normally the mercury 
inside the thermometer will   
decrease   ...o.k. .   Paras 
merkuri akan turun…will 
decrease… o.k.! 
 
To explain the meaning of 
















To demonstrate the different 
levels of mercury level in a 
thermometer. 
Temperature is a degree of 
hotness or coldness of the can 
be measured using a 
thermometer. 
 
Thermometer can be used to 
measure the exact temperature 
of a substance. For example, 
when we put the thermometer in 
container containing ice cubes, 
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6.2 The Mathematics Teacher-2 Case 
 
Table 2 shows the excerpt taken from the teaching episode of (MT2). MT2’s explanation of what he had actually 
intended to communicate to his students was less elaborative. He had only verbally communicated the main points 
of the lesson content and had repeated his explanation, for instance he had earlier mentioned “data below show the 
mass in kilogram …of forty (40) students” and then repeated this by saying “Ok! …the data  forty (40) students’ 
mass”. His intention was also to ‘talk’ about the concept of ‘raw data’ but what was actually communicated was 
“Now...you see the data statistics  ….forty (40)……to thirty-two (32)… …” and the terminology ‘raw data’ was not 
indicated or (even briefly) communicated to his students. It can be seen from the table that MT2’s actual words 




MT2’s verbal  communication of mathematics lesson content, intention and suggestion to improvise 
 
Teacher’s actual verbal 
communication  
Teacher’s intention  Teacher’s suggestion of 
alternative verbal 
communication  
Ok …ready? ..Subject 
today….statistics…..ogive! 
 
The data below show the mass 
in kilogram …of forty (40) 
students. 
Now...you see the data 
statistics …. Forty (40)……to 
thirty-two (32)… 
Ok! …the data (forty) 40 
students’ mass. 
Explain that today’s topic is 
statistic and the subtopic is 
ogive. 
 
Show an example of ogive using 




Is everyone ready to follow 
today’s lesson? 
 
Today we are going to learn 
about ogive. This is another 
subtopic for Statistics. 
 
The data shows the mass of 
forty (40) students. You can see 





After having viewed the taped mathematics and science lessons videos, apparently what had emerged was a general 
pattern in the delivery of the lessons’ content among the teachers. From the retrospective sessions some general 
findings are as given below: 
• Teachers’ had reported that they usually need to think about the content in Malay and “working it through 
in their mind” (ST1, 2011) on how to then deliver or communicate  
• There was a general agreement among the teachers that when teaching the lessons in English, a CBI teacher 
needs to be “sufficiently quick to think of the words in English before and while explaining to the students” 
(ST2, 2011).  
• This sort of “switching back-and-forth between Malay and English” (MT1, 2011) had “actually taken up 
some of the teaching time” (MT2, 2011) in the classrooms.  
 
Interestingly, all the teachers had mentioned the fact that after going through the retrospective sessions and having 
watched their teachings on the screen as well as analyzing their teaching transcripts, they realized that their “quality 
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of communicating the lesson content is questionable” (ST1, 2011). There seems to be a consensus that “we [the 
teachers] are partly to be blamed for how the students had interpreted our explanations” (ST2, 2011). They also 
agreed that “it was difficult for the students to be actively involved in the questioning activity because they have to 
communicate in English” (MT1, 2011). On a similar tone, MT2 (2011) had said, “Perhaps they understood what we 
[the teachers] were attempting to explain but they are not competent in the language to be able to make the class 
lively”.  Both MT1 and MT2 agreed that “we need to master the language and also correct mathematics vocabulary 
when we want to explain the concepts and the calculation steps to the students” (MT2, 2011). MT2’s statement 
apparently supports Thompson and Rubenstein’s (2000) view that “the language of mathematics is a vital tool for 
student learning. Therefore, enculturating students to the vocabulary, phrasings, and meanings of mathematical 
language is a dimension of instruction that needs specific attention” (p.573). The teachers actual words uttered while 
teaching were different from what they had actually intended to communicate during the classroom discourse. 
Teachers' actual explanations were unclear due to wrong selection of precise words during the explanation in the 
classroom discourse. The teachers felt that their classroom discourse were not successful to evoke students, 
meaningful learning of the lesson content. Teachers usually need to think about the content in Malay and they need 
to be sufficiently quick to translate from Malay to English, hence possess skill in code-switching.  The teachers 
realized that their ‘quality of communicating the lesson content is questionable’. They agreed that the teachers are 





Code switching should be allowed as a teaching strategy in bilingual / multilingual classrooms since it has the 
potential to enhance communication to support the class participants in striving to relate their thoughts to others who 
had varying proficiencies in not only English but in their mother tongue language as well. In the interactions 
between teachers and students, code switching could be tailored to function as a communicative strategy to clarify or 
reinforce the teacher’s points – hence overcoming the gap of linguistic competence among the students in the two 
languages used during classroom instruction. 
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